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ADDITIONAL EXPLANATION FOR OPE.UTING COSTS
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Broukhaven !JacionalLaboratory
Ldboracory

RZ-Operational Safety

Program

1. Contractor: Contract No,: Task NO.:Associated Universities, Inc.
AT(30-1)-16

2. Proiect TitLe:
189 NO.:Safety Studies and Development of Operational Guidelines

Marshall Islands Radiological Safety Program Rz-1

~. 3udeet Actl,/iiv !:o.:
4, Date Preoa:ed:

2Z-03
.May1974

5. Xethod of Re~ortine:
e. Xorking Location:

Annual report to Division of Operational Brookhaven National Laborator
Safety

7. Person in Char2e:
8. Project Term:

C. B. !4einho~d

Principal Investigator: From: To:
N. Greenhouse

Project will be initiated in
?. Haughey
A. Hull n 1975.

~. Han-Years;
~ ~974 ~ 1S75 T< i975

Sci., Res. ASSOC. (Ph.11.or Equiv.) -.. 1.0 1.0Prof. (B.S. cr Equiv.) --- 0.5 0.5Sci. & Prof. - Total --- 1.5Others !ej

..- 1.0 1.!)Guests & Research Collaborators
-.. .-. ---

Total .-. 2.5 ~-j

10. Costs (In Thcusands of Dollars):
F?:iQ7L FY 1975 r~ i976

Labor (including benefits)
}!ats., Trav ., Dev, Subcont., Spec!l proc.

o 30 6b

ReactOr, Accel,, and/Or Cmpucer ~sage
o 75 37
0 7 LAllocated Technical Services
o’ i 1Gen. & Adm. Overhead
o 15 32Total Research Cost
o ~ -

Squipment obligations
o ~o o

11. %2ac:or CJnce5t:
12. Materials:

Rz-



Saiety Studies and Development of Operational Guidelines
Project Title: Marshall Islands Radiological Safety Program ~~.():

13, Publications:

Hone

14. scoDe:

Now that Micronesians are returning to the islands affected by weapons
testing, a comprehensive, continuing radiation safety program is required.
Such a program would be developed for tlteDivision of Operational Safety
using the facilities and personnel of the Brookhaven National Laboratory
Health Physics and Safety Division. This project is intended to provide

!
Operational Safety with a single focal point for their needs in this area.
Areas needing scientific investigation will be suggested to the Division
of 9iomedical and Environmental Research, and other support activities to
the Division of Operational Safety.

The s,pecificgoal of this project is to gather and evaluate previous
and current data on the radiological situation as they relate to actual and
projected land use. Significant exposure pathways will be identified as a
basis for establishing a continuing environmental monitoring program.
‘;siz3this information, annual surveys in the islands will be designed and
?erfomed in conjunction with the Brookhaven Medical Survey. Environmental
samples will be returned to Brookhaven National Laboratory for analysis.
Iii aadici~n to those samples required to estimate the accuracy of the dose
predictions, s?ecific samples relating to the Xedical Survey Group’s interest
will be callecced and analyzed. Our close relationship with the Medical
Survey Group will permit us to respond rapidly to their needs.

15. Relationship to Other Protects:

a) The facilities and personnel of the Brookhaven National Labracm~

Health Physics and Safety Division Environmental Monitoring Group will be
the basic element in the projecc.

‘c) .Xutualassistance will exist with the Brookhaven Medical Survey Team,
The annual radiological survey would be conducted during their visits to the
islands when possible.

c) Extensive use will be made of the data and experience of previous
studies in the islands. This will include consultacicn as needed with the
personnel from the Lawrence Livermore Laboratory, Southwest Radiological
Health Laboratory, AEC Health and Safety Laboratory, etc. Close cooperation
with the University of Washington is anticipated for the radiological
analysis of marine biota in the Marshallese diet.

16. Technical Progress in FY 1974:

Health Physics and Safety Division staff members will assist in the
Xarc~ 1974 medical survey in the islands in order to familiarize these

(See Continuation Sheet) -(FL



Safety Studies and Del/elopmenc ci Operational GuideLines
Project Title: Marshall Islands Radiological Safety Program 3Z-03

16. Technical ?rogress in N 1974: (Cone’d)

personnel with the area and enable them to anticipate technical and
administrative difficulties.

17. Expected Results in .SY1975:

The project will be initiated in C7 19’75when the first detailed
surveys in the islands will be designed and performed.

18. Expected Results in FY 1975:

A radiation protection program for che islands will be fully iinplernencea
with the expectation that this project is to be continued for an indefinite
period.

19. Description and Explanation of !ia?orXateriaLs, Zauioment and
Subcontract Items:

In FY i975, capital equipment funds of $20,000 is requested for a S00
channel analyzer and its associated hardware. The equipment is reuuired co
bring our environmental monitoring facilities to the “state of the arc.”

20. ?roeosed Oblizacions $or Related Construction Projects:

!Jone

u-;
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3W-operational Sa2ety

?zogza=

Associate 2r.ivezs.::~e.ss Inc.

?ro+ec: :~tla.-* ---
189 No.:

Safety Studies and Development of Operational Guidelines
Marshall Islands Radiological Safe~y ?rog=am k

RW-03-(a) Yav 1976

Conciauiag

From: To :
X. A. Greenhouse
. 3 Naidu
;: ;: %11

3. Xan-’{ears:

~~:ec: ‘.n-?ears
Transition

~ 1976 ?e=iod AH 1977 ~ la~f
ScienEi5ic u ?ro?essional -

2.5
Cltners 0.5 2.0

1.0 -
2.0

G~escs & ResearciiCollaborators 0.3 1.0 1.0.-. --- --- ---— ,—.
Total 3.5 0.8 3.0 3.0

:’~. CCJSCS (in Thousands oi Zloilars):

Transition
.FY 1976 ?eriod L? L977 ~ ~a7c

3eseazch COSCS
-

140 30 140 150=quipment Obligations
30 10 15 ~’J

.,
--- ReacE~r c~ncen~:

12. .v.te=~a~s:

. .. ____ ------ . -----

3K- 3

. . . . ...



,.

Safety Studies and Development of Operational Guidelines
?~~:e~~ ~i~~e: !4arsh2Ll Islands RaclioloSicalSafety Program RW-03-(a)
13. publications:

14● scoDe:

A comprehensive and ccnc2nuing radiological safety progrsm is required
for the 3ikini and Enewecak people who cesire to reinnabit their home atolls.
The program includes analyses of exzernal radiation levels, soil and ground
uater contamination levels, and raaioactivicy in terrestrial and tuarhe bioca
w’hichcomprise the human food chain. Fron these data, both external and in-
ternal doses and dose commi”timentswill be made. In addition, projections of
future radiological conditions will be postulated in order to provide appro-
priate guidance on projected Land use and living patterns. Earlier dose as-
sessments will be revised and updated, and aosimec~ nodeLs will be refined to
reilect actual trends as dete~-ined from che =onitoring program.

P:oject personnel will provide a resource of expertise for establishment
or independent review of radiation protection programs associated with cleanup
and rehabilitation efior:s LZ che northern Ylrshall Islands, and Sor reLaced .
i~al:h physics incerescs 0~ zhe Division of Operational Safety. ,

Field operations will be closely couQled with those of Brookhaven Medical
Survey in the )iazsnall Islands, and Xadioiogical Safety Program personnel will
be of direct assistance to the Medical Survey whole body counciag accivicies.
.incilla.ryenvironmental radiological assessments will be made at Rongelap and
Ctirik atolls on an alte~.ace year basis.

a) Sumeys will be aaae :n close conjunction with the 3hz l!edicalSurvey
?ean. Assistance will be given ta thei: effort. The annual suney would be
canductea during zheir visits co the ;s~ands. b) Continued col~aboration with
cke lhiversicy of Washington, Laboratory for Radiation Ecology (LiU) is antic-
ipated on !)ivisionof Operational safety environmental programs in the ?acific
basin. c) Extensive use will tieaaaa of ?riar survey data. Consultations
will be held with ocher participating agencies in developing the bases for the
survey requirements.

A major suz-?ey was conducted at Bikini and .EneuIslands in Feb~ary 1975
ia response co Department of the Interior’s request for guidance on Che siting
of the second increment of housing construction at Bikini. This survev re-
vealed unacce?cabl.eradiation levels at most of che proposed sites, suggested
a;ternaze sizes, and laid the groundwork for a larger multiagency survey in a,

(See Can:inuation Sheet)



Saiecy Studies and Jeveloprnentof Operational Guidelines

B>Z ccl,laboracetiwizh Ene Unive=sicy of Kashingtan UK ia a regional
radiological back~zocnd study ia Micronesia, November-December 1975. Data
?rom this stcay will be used as a reference base agaiasc which radiological
data from :he northe~ Marshall Islands can be cmpared.

The fi~st routine followup study for Eikini and Eneu is scheduled for
April 1976. This su~ey will iaclude detailed radiological prciiles of the
Nam-Boicatacomplex of islands which are the nexz areas scheduled for agricul-
tural development:in cne Biki~i atoll master plan.

Ground survey supper: will ‘oe prcv~ded for a planned Mterzsency aerial
racialosical s~~=.~evG: aLL ?reviousl:;unsu:veyea atolls in zne northern
.WdrsnailIslaaas which zay have received local ~allou~ from zhe L.S. amos-
?ne=ic nuciear ces~s.

Conzizued zechnical suppers wilL be ?rovidea by 3NL for the ZFUM-funded
?aciiic Sasix raci~logical prog=am ci che Gnivezsicy of Iiasni:gtonX/I.

Addic50nal =eznoryana an x-y plotte= ($9,000) for the Ge(Li) speczr.meter
system is needed to iaprove saztpleanalyses and data processing caoabilicies
on Large nuzbers of environmental sa~ples collected during field surveys.

peripheral elect:mics (S6,000) ior a :hin intrinsic ~e~~anium detector
a?ray is medea :0 ?rocess soil samples Zor heavy elements.
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ADDITIoNAL

Brookhaven Xaticnal Laborato~
Laboratory

RK-Enviromental Research and Develomne:

Program

1. COntractcr: Coccracc No.: Task NO.:
Associated Universities, Inc. EY-76-C-02-0016

2. Project Title: lag ~o.:
Surveillance of Facilities and Sites
.XarshallIslands Radiological SaSety Prcgram

3. Budqec Activitv NO.: 4. Dare ?re~arec:
RK-01-05-02-3
(600003) Nfay1977

j. Y.ethodof Reportinz:
6. Working Locacian:

Annual Report co Division of Operational
Brookhaven ~aciona~ Laborac2r.;.Safety, Standards and Compliance (SSC),

.?fonzhly?’$si:sto SSC, Scien-<=
7. Person

.--i.c‘eetings and .jOurnals
in Charqe: 8. ?rojecc Term:

C. 3. Meinhold
Continuing

PzincinaL Investigator:
From: To:

N. A. Greenhouse (664-4250)

9. Xan-Years:
Pres. 3UU. Rev. ieq.

n 1977 FY :978 FY 1976 n L979
Sci.,Res.Assoc.(Ph.D or Equiv.)

Prof. (3.S. or Equiv.)
1.0 2.0 2.0
0.5

1.9

sci. & prof. - Total 1.0 L.o
1.5

l.J
Others 3.0 3.0

1.0
2. 0

1.5 1.5 1.5Guests & Research Collaborators ---
--- --- ---

Total 2.5 4.5 4.5 3.5.-
10. Costs (In Thousancs J: 3oLLars):

Labor (including bene~ics)
Mats.,Trav.,Dev.
Subcont.,Spec’l. proc.

Reactor, .iccel.,andjor
Computer Usage

tilocated Technical Services
Gea. & Adm. Overhead

Total Research Cost

Equipment Obligations

~-~1077..-

63

o
2
31

140

10

Pres. Btd.

FY 1978

79

32

0
1

38

150

10

Rev. Xeq.
~ 1978

87

62

0
1

L2

192

10

?Y 19?9

82

67

0
1*

60

211

U. ileac:orConcmt:
AL. Xacerzs~s:

-. . .. . . .. .



Surveillance of Facilities and Sites
?~aje~t Ti:le: ?larsnallIslands Raaiolc@cal Safety Program X<-ol-os-o:,

13. Publications:

Greenhouse, Y. A., Levine, G. S., Kraner, H. W. and Xaiciu,J. R. A :nin
inc=insic germanium detector array for direct counting of soil samples. Pre-
sented at :ne 21SC Annual Yeeting of iieaithPhysics Society, San ?ramciscc,
California, June 1976.

14● ScoQe:

(a) 200 Word Summarv: ~avi=omental and personnel nOniZOri7.gPro3ra~

for the Marshallese people living at Bikini, Rongelap and Uti=ik .\tclLsnust
continue inaefiai:ely in crde: to assess dose concribucions co these people
from the residual radioactivity ori~inally produced by L.S. nuclear weapons
zests in the ?acific. Oetailed assessments of the contributions of external
gamma radiation have been made over the past two years, but che identification
of internal exposure pathways and determination of their radiological signifi-
cance are subject to many variables which will requi=e envirsnmencal and diet
monitoring and bioassay programs for many years. The focal points oi the next
year’s efforts will be quantification of the average annual diet and i:s radia-
nuciide content of each acol~; determination of the significance of che inhala-
tion pathway for plutonium and ocher radionucl%des =esuspendea i:cm local soils
and establishment of urine excretion rates for plutonium, strontium 90 and
cesiusn137 for individuals if possible, and :he averages for atoll copulations.

From these data, assessments of both external and interaal doses and do~
commitments will be made. In addition$ projections of f“~~’ureradiological co
ditions will be postulated in order to provide appropriate guidance on pro-
jected land use and living patterns. Earlier dose assessments will be revised
and updated, and dosimetry models will be refined to reflect actual czends as
determined from the monitoring program.

*eject personnel will provide a resource of expertise for establishment
of independent review of radiation protection programs associated with cleanuF
and rehabilitation efforts in the northen Ydrshall Islands, and for related
health p“nysicsinterests of the Division of Safety, Standards and Compliance.

15 ● Relaticmsniu 50 CcSer ?rojects:

a. Field suneys will be made in cLose conjunction with those of the
B~ Yedical Survey Team, and assistance will be given to their eiforts.

b. Continued collaboration with the University of Washington, Laboratory
for Radiation Ecology is anticipated in SSC-sponsored environmental progsams
in the ?aeific Basin.

16. Tec.%ical Proqress in ~ 1977:

During a field trip in September-October 1976, visits to Wotje, Ailuk,
Utirik, Rongelap,and Bikini ?rovided opportunities to collect urine sampies

(
(See Continuation Sheet)
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Suneillance of Facilities and Si:es
?=a+e~~ ~Lt~e: !4arshallIslands Radiological SafeC*:?z~gram zY-ol-05-02-
16.- Tech~Aical~~~e=ess i?.?? 1977: (Cent’d)

~eoresentative of contaminated and uncontaminated lacacions in the region as
par: of a plusonium excrecion study. Definitive measurements of external ex-
posure races were nade at Utisik and Rongelap, and zhe incremental exposure
races from 3~avo fallout were determined for the village islands and several
others at ●these atolls.

Analyses of envi=crunentalsamples collected from past surveys are nearly
completed, and reports oS the results are in progress.

Installations of air sampling stations will be completed at Kwajalein,
...P.. .
cll&&31., ?.cr.g,elap,and Utirik; and initial results of air monitoring and inten-
sified ur<ne bioassay pra3rams are expected.

Gnu? survey support will be provided for a planned interagency sponsored
aez<al raiioiz~~cal sur~ey oi all previously unsuneyed atolls in the northern
Yars’naLL~s~z9=s ZAic? nay have received local fallout f:om UOSO a~spher~c

nuclear zests.

10-,. 2esczi3zi2z aac Ex2iana-*.-on of Xaior !4acerials Ecui~ment and Subcontract
Items:

tag+-a7---- ~~ui~ment ~ 1978:

?eiisheral electronics (S1O,OOO)for che Safety and Environmental Protec-
:im Oivision analytical laboratory is needed to process the increasing load
O: environmental samples collecced on field sumeys.

A supplemental budget request was made for FY 1977 to initiate the air
monitoring and expanded urine bioassay program for plutonium. It will be nec-
essay to extend the contracted peak load analyses of these samples into F L?7E
because of che Lengzny sec up and processing times for amounts of radioactiviq
which are below conventional limits of detection. Anticipated cost is S1O,OOO.

Cauital Eaci3mezt, ?Y 1979:

Pexfpheral electronics euuipment ($5,000) is needed to provide depth in
the Safety and Environmental ?rotection Division analytical laboratory to han-
dle peak loaas of environmental samples which rausc othe~ise be subcontracted
to a cocmnerciallaboratory.

(See Cmcinuation Sheet)
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Surveillance of Facilities and Sites
?yo~e~: Title: Yarshall islands Radiolazicai Safec~T%oqram 5s-01-05-0:
20. ?yoaosed Oblizacions for Related Canstnc:icn ?rclects:

)ione

.

.
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.hsociaced Zniversitks, Inc. ZY-76-C-02-0016

3. 3udgec Activity Ye.: 4. 3ace Preparaa:

GK-01.-ol-52-3-(a) Xarch 1978

(600003)

WYclx: To :

N. A. Greenhouse (66~-4250)

9. ?erscn-.<ears: ?res.3ud. 32v.Xea.

10. Costs (In Thousands of 3olLars): Pres.3ua. 3ev.3eq.
~ ~97g FY 1979 FY 1979 =J 709(-.-

Research CostS L50 2LI, 400 420

Total Research Cbiigacims L9E “ 213 369 427

Equipment Obligations 17.- WJ Z() 50
11*-. Reactor Ccnce3c: .7--- ~fr~r=als :



Greenhouse, Y. A. and )!iicenberger,3, ?. 3adioLoqicaL analyses Of
!larshallIslands envizanmen~ai sanplas fmut 1974 :hrcugh ~976, 3>1 ?.e?cr:
(in press).

Greenhouse, Y. A. and >liltenber~er,3. ?. Sxternal radiatian survey
and dose predictions far !longelap,Utizik, Rongerik, Ailuk, and h’ocjeAtolls.
3NZ Report (in press).

,
-. :n~:irarsencalaad ?ersonnei ~onitorin3 to prmide iaca for
2:L doss assessrencs anc cezeeixacion of radiological zzends.

:-. Suggestions based on iield experience to miti3ate doses
via che sore cricica~ pakways.

7-. ~rine bioassay co defiae radionuclide excrecion ?aczens
~rcm individuals, and to estimate 90Sr and c=ansuranic
suclide burdens.

.—. .

(See Concinuacion Sheet)

.



3. Defiai:ion ci zhe annual ccccri5utions :3 dose ‘Iia:he
inhalation pa~hwa:r at 3i!<iai,Rongelap, and ucirik. S?ecial
esphasis will be ?Laced on concimous air $amplins for ‘.i~d-
aeaiated resuspension ai rac!ionucl.idesin local soils; and
on spectal neasuremencs ta ceiir.eaerosol concri’oucionsre-
sul:ing from suQarx.aczi’~i::r.

4. Continued collaboration with L“ti/UWon OES radiological

programs.

This prog=am will be logistically ccupled wherever possib2e CO the 3NZ
.Veaical Program in the Xarshal~ Islands. Teclmical callaboracion will con-
tinue an rnac:ersoi autual inceresc. The radiological safety program will also
bear direccly on a re~=aspec:ive reassesscknc oi thyroid and whole body doses
co the 3%iV0 fallout victims ac Rongelap and Utirik, a new ?r~gram Eor %hich
funding is expeczed in .~ 1978. The program will also interact cooperatively
with related efiorcs ac the Lniversizy of Kasningcon (L.=) and at Lawrence
Livermore Laboratory.

(See Ccncinuacion Sheet)

. .. ._________.—_
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Average kiaselhe =adianuclide body burdezs vill be escablishea 5ar
typical residents cf unc~ntaminatea atolls. J.dditionalcontributions c~ ‘Joey
burdens irom en’7iz2runeacai ?ackways on cantaminacaa atolls -dil~be ieterz,iaed
for individuals and pooulaticns.ac 3ikiai, ?.ongelap,and Ctiri’~. 2e5inizi2n
of z>e inhaiacion ?aciway ac che aioremencicned ~i~ils ‘~iilbe Ccr.pleceu,3r.a
a vorixizg ?redic~ive sioceLsi:l.3e as’?elooed%hich incorporates envi=ar!!encal
and ?ac.Swayanalyses zich acsual ‘numanuptake sx?er:ence.

Cancinuacion of programs described in t? 1979.

(See Concinuacion Skeet)
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~~~ofiav~~ National Laboratar-y y<-yJl -:.Ys c-1,--s.. ---A.- -

Laboracor:T
---

Xissian +sourcz

1. Contractor: Contract No.: Task XO.:

Associated Universities, inc. ZY- 76-C-02-0016

2. Project Title:,. 189 !Jo. :

Sumeillance of Facilities and Sites
3ose 3ea9sesszenc far ?~oulaci~ns ~n 3angela? and :tirik
Following Exoosure ts Fallout

I
# 3. Budget Accivizy !Jo.: 4. Bat= ?r~~ared:

GK-OL-01-52-3-(b)
(600150)

March 1978

Laboratory

.

?r~~ci~al Investigator: From: To:

i. 3. Yaidu (664-4210) Project to be iniciaced and

Y. A. Greenhouse (5~44250) te~iaaczd in ?? L979

Others --- --- --- ---
Guests G Xesearch ColLabaracors .-. --- --- ---

Total --- --- 9.5 ---

3esearch Costs

Total Zesearch Obligations

Equipment Obligations

o 0

0-0

0 0

25

25

0

o

0
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! Scooe:

.

(a) 200 Word Sursmarr: Inc. ‘dences of :hyroid nodules, 5eni~n ar.d na~ig-
nanc, in the exposed ?ooulacions ai Ucirik and Xongelap have Lndicatsd c:itica~

I differences in co~esoondesce between nodule incidence-and thyroid dose %r
i cne two populations. The escinatsd external dose received 5Eom che :i=.eSal~-

“1

out began to the time ,oi evacuation shows chac citeRongelap population rs-
ceived an external dose ( L75 rads) which was about thirteen times :nac for
the Llcirikpopulation (14 rads), and the thyroid dose was about ten tires.-
Larger, whereas the incidence of thyroid nodules in tbe two ?opuLacians uerz

! not sisnficancly di?ferent.

1
A preliainaq study has indicated chat :he cri:icaL area Cf iaves:i3ation

that could shed Light is the period during fallout and evacuation far both :SeI
isLands. In addition, the bCK that the L’tirikpo?uldtion rec’uned “dizhin120
days foliowing svacuaci:n, ub.ereas :he Ror.gelappopulation recu.=.edonly afcar
:hree ;7ears,rea.uiresthat we ~oo’kclosely ac c$.e~~~~~k ?oouiacian iz te=s ~~
a longer exposure pe=iod, both iacenal and external. iurt~er studies would,
therefore, have to concsnc=ate an the re-examinacian of all. availaole data i=,.-
reports issued by var:ous asencies during ttiat?eriod, consulzacicns ‘w:ch5ci-

~ encific personnel iavc~ved at chac t~ime, idenci?yins the areas oi uncercaincy,
and using apprapriace cemputer programs to analyze the data. The end =ssult
will enable us to look for co~elacions between the incidence of :iyroid
nodules and the reassessed dose estimates.

(a) This study -ill hel? establish dose esci~tzs frzmsche :ime o: the
2~CidenC io che present, and ui~L c~mple~e>c the aer:al surJeY, fcr ext~~-al
radiation neasureme~cs, over :hese islands, which is scheduled soon. Togecie:
they shouLd present a reliable ?icture of doses received by the qopulacians
and also enabls dose ssti~tss CO be ~rojecced ioco zhe future.

16. Technical ?roqrezs in ?Y 1973:

Preliminary Literature search and consultations with Dr. C. .1. Sonahaus,
uIllVerSlty Of Califonia, have been compleced. ~is has resul~ed i~ Ce~2nin3
areas of uncertain:? in information and establishing the procedural steps :nac
should be car=ied auc cowards siucidatins t>is problem. ?rag=ess ii oeizs nade

---—- . . ---- ..- ..-..—- .-— —. .- ----- .— ___ . .. . _ .--. —-.—.-. ------
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in :he analysis of historical samples (dated }!areh I,
L’tirik islands), Saever, delay in iunaing

L954 ir~m 3on9eiap azd
far -={1978 has caused zhe ?rojeccco be set aside until such cirtechat che funding is aopropriacea.

‘k: Canseqcenclyis ex?ecced that studies will have co be cmc~nued into ?Y 1979.

The literature search, consultations and che analysis of data will be
complecea, and will.lead co comprehensive discussions and ?inal dose assess-
ments for both ihe islands. These results will be used to test :he ‘ny?ochesis
that radiation ei?eccs can be translacsd into meaningful dose escimaces.

The?ro3aosis of the FY 1978 seedy should also permit validation of the models
used in arriving at the dose esthates ia terms of ?resenc day exposures.

..__ ... ... ... . .. - -. .-. . .... . ,,__, -- .,,-- -., _ .,-, ,. ___ ,---- ..-_ . ..... -----
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Associated Liniversicies,Inc. Ff-76-C-02-0016

SurleilLaace of Facilities and Sites--SLj&f.UY

3. Suckec Aczivicv Ye.: 4. 2ats ?regard:

GK-01-OL-52-3

5. !?echodof 3eporcing: 6. Zorkizg location:

See sub-activities Brcokhave% Yacionai Laboratory

7. Person in Charge: 8. ?rof%c: T2Hl:

See sub-actLvizies
Cmlcimilg-.

Princiyal hvescigator:
?nm: f-c:

See SUb-aC:i*7i:ies

9. Person-Years: ?res.3uc. #.ev.Req.
Ti 1978 ~ ~979 T! 1979 7< i980

Scifl,Res.*sot.(?h.D. or Equiv.) L.o
?rof. (3.5. or Equiv.)

1.0 1.5 1.3
1 0 7 n ?fl ? ?

Sci. i ?rof. - Toc~

Othezs
2.0 3.0 3,5 3.3
2.5 2.0

Guesi.s& Xesearch Collaborators 4.0 ~ .9--- —- -— ---
Tocti &,j 5.0 7-

/.J 7.0

10. Casts (k Thousa=as af Ooliars):
?res.~cc. 22v.3ec.

Labor (including benefits)
Y?CS., TZav., gev.

Sunccnt. , Spec’L ?roc. 5 32 125 125
~eactor, Accel., and/or
Computer Usage o 0 ~ o.Ulocatsd Tsc!nzicalServices 1 -

5
Gan. S Adm. Overhead L7 5: 117 &Total Xesearch Case L50 211 — 425 420

Total Zesearch Obligations
198 218 394 427

Equipment Obligations ~~
20 20 50

d. Reac:ar Cance5t: 12. .Macerial.s:

- .- ... -- ——._, -—— -. .— .. . ___ —____ .. ... ..-__ ___ -- ... . ..____ . .. - _., -



1 Sub-ac~i*lic:7

GK-01-01-52-3-(a)

GIK-01-01-52-3-(b)

—-. . . --- . .

3adiolagical

I

(See Continuation Sheet)
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ADDITIONAL EXPLMATION ITIROPERATNG OBLIGATIONS

.-
Brookhaven National LaboratoV

~L-&f~l~i-~~s~urce
?y~~~~m

7Aboratory
1. Cmcractor: Cont=act !TO.: Task Ye.:

Associated Universities, Inc. H-76-C-02-0016

2. Proiect TitLa:
189 No.:

●

External Radiation Y!easuremeatsand
“Ground Truc2° for ~~or~he~ ~~rshal~
Islands Regional Radiological Sumey

3. Budqet Activit? Ye.:
4. Date ?re~ared:

GIA-01-01-52-3 Yay 1973

5. Method of ~eporttig: 6. Working Locati~n:

Written Report to D.O.E.S. Brookhaven National Laboratory

7. Person in Charge: 8. Project Term:

c. 3. ~eiMold

Principal Investigator: From: ‘TO:

N. .4.Greenhouse (664-4250) 3/78 ~~/3~/78

9. Person-Years: Pres.Bud. Rev. Aea.

H 1978 FY 1979 ~ 1979 H 1980

Sci.,Res.*sot.(Ph.D. or Equiv.) ;=
--- —----

Prof. (B.S. or Equiv.)
0.5 ------

Sci. & ?rof. - Total
*- d .2 ---

Others
—- ------ ---

Guests & Research Collaboracsrs --~
--- ------

ToCd 0.3 0.5 ------

10. Casts (In ~ousands of ~ol~ars): ?res.3ud. Zev. Xeq.

H 1978 FY :979FY 1979 ,_ n 1980

Labor (including beneiits)
- 0 Li d

Yats., Trav., Dev.
Subcont., Spec’1 ?zoc. 7 0 12 c

Reactor, Accel., and/or
o 13 0 0

Computer Usage
.AUocated Technical Senices o 0 0 0

Gt!n.& A&. Overhead
11 0

Total Research Cost + -+ w u

Total Research Obligation 23 0 45 0

Equipment Obligations o 0 0 II

11. ~eaccor Concept: 12. ~~ce=i~ls:

.- . .-..
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Zxrsnal Radiation >!easuremencsand
“Ground Trucn” for !lorchernXarshall

?r~jec~ Title: Islands ?egional Radi~logical Surzey

13. ?ublicacions:

Greenhouse, 3.A. and XiltenberSer, 3.?. Radiological anaiyses of

Xarshall Islands environmental samples from 1974 through 1976. .9NLZeport

50796 in press.

Greenhouse, N.A. and Xiltenberger, R.?. ~xternal r~diation survey and

dose predictions for Rongelap, Utirik, Rongerik, Ailuk, and Xot;e Atolls.
WL Report 50797 in press.

14. Scope:

(a) ZOO ~Qrd s~rv: A comprehensive external radiation survey program
“willbe conaucced on each of the approximately 13 atolls or islands in che
Northern Marshall Islands which could have received tropospheric fallout from
U.S. nuclear weapons tests in the Pacific. The suneys will ?roviae “ground

truth” data on ambient external gamma radiation levels on-island. This data
~J1~lbe used as the ~asis for calibration and nO~liZaCiOn of aerial radio-

logical monitoring 5Y E.G.&G. Csrporacion. The ?rogram vill include aecailed

external radiation measurements with pressur ization chamber and scintillation

s.urvelyinstruments, and in situ gamma spectrometry on all islands of interest.

Surface soil samples AIL be collecced and analyzed for significant ~amma
emit:ers in order :0 nake c!ecaycorrections for long-term dose ?retiictionsvia
the axtarnal radiation e:cposurepathway.

BNL fidd trip staff and analytical lab facilities will 5e available for
other environmental sample collections and analyses as needed 5Y che over=ll
scientific program.

This ?rogram is directly related to our conti=ui~g snvironaencal and per-
sonr.elaonitarinq ei~or=s cnrier:he 3= ~~rshal~ ~s~ands ~adio~3SLcai Safet~T

?ro~ram. It will also interact cooperatively -w=threlated effarcs zc the
Miversitv of ‘.asni~stan(UXE) and Lawre%cz Livermore Laboratory?.

Personnel and analytical laboratory resources will be &ooiLized in support
of this pragram. If the regional survey begins on schedule, the first of the

three survey legs should be cmnpletzd by the end of Tf 1978.

The ~eUxliIli2SJ :-JOsurvey legs wiil.be cc=pi~czd, data analyzza, and a

(See Continuation Sheet)

--
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~xzemal ~d~atign Y.easurements

/’

and

“Ground Tr-~ch”for Norzhern %rshall

protecc Ti:le: Islands Reqional ~adiolo~ical Survev

17. Exoectad Results in N 1979: (Continued)

report of 3X activities in sup?ort of this effort will be written for inclu-

sion in the overall project report.

●

la. zx~eccea ?esulcs in FY 1980:

Project will be completed in H 1979.

19. Desc=intion ana Sxplanacion of !4ajor‘at.srials,Zauiment and 5ubccmtzacc
Items:

Cauital Eauipment, Y 1979:

None required.

Xone.

-.
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., . .- DE?ARTXEXT CF ENERGY..’ .-

5MRGi - OPEMTIXG ?:CPHSES AN!)C-4.PI’7ALACQUISIT?ON
SCHEDULE 1S9

,- ADDITIONM+ E=LAYLTION FOR OPS.MTING OBLIGATIONS

..”zoichavenXational Laboratom ~<-l!ulciResource

La’ooracorv Mission Resource
1. . Contractor: Contract No.: Task No.:

&sociaced Universities, Inc. EY-76-C-02-0016

2. ?zolect Title: 189 NO.:
I

Special In-vivo Counting and Bioassay Pro~ram for
the Bikini People. Supplement to the 3NL Yarshall
Islands Radiological Safety Program.

2. 3udget Activity No.: 4. Date ?repareci:

GK-01-01-52-3 July L978
(

5. Xethod of Xe?ortinq: 6. Xorking Location:

Written re?ort to D.O.E.S. Brookhaven National Laboratory and
~Arshall Islands

C.3. :<ein~o~d
Continuing

?rincival Investigator:
~rom: 8/01/78 To: 9/30/78

Y.A. Greenhouse

9. Person-Years: Pres.8ud. Rev.Bud.
FY 1978 FY 1979 n 1979 ~ 1980

Sci.,Res.Assoc.(?h.D. or Equiv.) —_— —. -— -—

Prof. (B.S. or Equiv.) . -— —. --- ---

Sci. & Prof. - Total
—.

—- -— -—

Others -— -— -— ---

Guests & Research Collaborators --- —- -— ---

Total —- --- -— -—

LO. Costs (In Thousaxzdsof Dollars): Pres.Bud. Rev.3ud.
FY 1978 g 1979 FY 1979 n 1980

Labor (Lacluding benefits) o 0 0 0
.?facs., Trav., Dev.

Subc3nc., Spec’1 Proc. ~o o 0 0
Reactor, Accel., and/or
Computer Usage o 0 0 0

Allocated Technical Services o 0 0 0
Gem. & Aim. Overhead o 0 0 0

Total Research Cost T o T— ,0

Total Research Obligations ~o o 0 0

Equipmect Obligations o 0 0 0
1.-. :eaccor Csncegc: 12. !,!aterials:



.’ . 9A“

Special Ia-vivo CauncLa~ and 3iosssay Program for che 3ikinie
i{ ?eople. Supplement :2 t;he3NL Y~rs;halL:slands Radiological,,.. ?roject Title: Safetv ?rs~ram GK-01-01-52-7

.
13. Publications:

Greenhouse, X.A. and Xi~tenoerger, R.?. Radiological analyses of
I Marshall.Islands environmental samples from 1974 through 1976. WL Report
, 50796.

Greenhouse, N.A. and Miltenberger, R.P. External radiation survey and
dose predictions for Rongelap, Utirik, Rongerik, Ailuk, and IJotje.Aco1ls.
3NL Report 50797.

L4. Scone:

(a) 200 Word SusmnarY: A special field trip will be made in August 1978

to do in-vivo counting and urine bioassay at Kwajalein Atoll on 20 to 30
Bikini residents before their anticipated exodus from ~ikini in late August.
In addition, a separate field trip party will proceed to Bikini to ccollect24
hr urine samples from those Bikini residents who cannot be ’accomodaced on the
charter flight which will bring the in-vivo counting subjects to Kwajalein.

The rationale for this effort is as follows:

(1) Accurate internal c!osimetryfor 137CS body burdens in the
Bikinians requires aa assessment of extant body burdens just
prior to the departure oi the people from 3ikini.

(2) There is evidence that both the short-term and Iong-tem
compartment 137CS clearance rates from the Bikinians may differ
significantly from those for the ICRIVstandard man. Determina-
tion of these parameters is essential to the acc-~rateassessment
of total dose commitments.

(3) During the past several years the Biiiinianshave become
apprehensive about potential health effeccs which they feel
night result from their having lived in the conc~minated Si’kini
environment. The personal attention that they will receive in
these personnel monitoring activities should help co alleviate
some of their fears.

’15. Relationship to other ?rolects: .

This program is dizaccly reiated to our on-going environmental and per-
sonnel monitoring efforts xndzr the 3NL Yarskall Islands Radiological Safety
?rogram.

16. Technical Proqress in i978:

Assessments of body burdens znd clearance parameters and the decerninatioq-.- -.—--- .---- -. .- ..- --

(,

(See Continuation Sheet)
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Special In-vivo Counting and Bioassay Program for the 3ikini
People. Supplement co ihe 9XL !?arshall Islands radiological

?rojecc Title: Saiecv ?roeiim. G~-ol:,)~-j2-3

16. Technical ?rogress in 1978: (Cone’d)

of
by

dose commitments for individuals living on Bikini Atoll will be completed
the end of the Fi 1978.

17. Ex?ected Results in Z 1979:

Project will be completed in ~ 1978.

18. Exuected Resul:s in ?i 19S0:

2J/A

19. Description and ::{alanacicnof Xalor !“!at=rials,Eauiamenc and Subcontract
Items:

The funding request includes Sa,OCO for F..Oround trip charter flig’nts
ketween 13ikiniand Kwajalein to cransFars :Se Si’sinipeople for in-vivo
counting.

x/.A

20. Proposed Obligations for Related Construction Protects:

Yone.
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}f~rsh~~ ~slanas tiCiOiO~iC~l ! I

I 04/02/79-+ ~ Safety Prosjram ~ GK-01-01-08-4 I

(6@ooo:

CONTRACTORNAME
Associated Yniversicies. Inc. i>O&E ! JrL?mER ‘.. ‘ lT’sK”O° 1 ‘v~xo”

:7. Task Description (Cont.)

3. 3eDlicace determinations of ultra-low level ?U and ti urinary.
excrztion rates among >Iorzhen
Xarshallese concral groups who

4.
137

Establisnnenc of CS and
s“hallesecoritrolgroups.

Marshails inhabitants and among
reside outside the fallout areas.

90.
>r excretion races among Mar-

.“ 1.9a. Facilitv Reauirmencs.

It is anticipated chat -nrk for this proposal wtll use existing ‘Labora-
~ory facilL:ies and site utility SeViCeS.

:Sb. ?’d”blicatt~?.s.

?tscal Ys3: 197?

Greenhouse, N. .A., ydlteuberger, R. ?. * and Cua, F. T. External Radiation
jumey ana Jose predictions io= RnugeLap, L!tir*J,RongerLIc,Ad.lukand Wotje
.A:C2S. 3X 50797, Zecember 1977.

Greenhouse, N. A., Y~~tenberger, R. P., ad C=* R* ‘- Radiological
Analyses of Y~rstil Islands Environmental Samples 1974-1976. BNL 50796,
:ecezbez 1377.

F<scal Year 1979 - 1st Ouartsr

y~~tenberger, R. ?** Greenhouse, N. S., and Cua, F. T. Whole Body
Counting Results for Inhabitants of the Northern Y!rshall Islands: 1974-1978.
Sealth ?hysics Journal (subti~ted).

~~l~enberger, ~. p., Greenhouse, ~. A,, c~a, F, ‘T., md Lessard ~. T.
i37~sSiecarv ?-dioactivity Iatake f=am 3ioassay Data: A Y~deL .@plied to

Intake .ay3ikiai Island Residents. Health Physics .Jourrtal(submitted).

Greenhouse, Y. A. Follow-up Radiological Sumeiliance, !f.?arshall Islands.
?zeseated at the 1978 Annual Xeet2ng of the IieaJ.th?hvsics Society,
YLmeapoLis, Ydnnesoca, June i978.



ThLs program is cperzced ta ?rovids continuously updated data on ionizizg
radiation doses and dose ccmmic=en:s received JY the residents of islands in
che !JorRhera%rshalls which have ?een cc~cati~ated by U.S. atmospheric
nuclear tests. These data will be used :3 develop predictive dose modelling,
and co provide a basis for renedial accicns when necessary.

L?d. 3ackzrcuxid.

:3e. Appr9ach.

TSree field trips were ccnduc:ed curizg ~1979 for enviroamencal sampliag
and ?ersonnel monitoring.

The Spr5ng 1977 wholz k~~ cou~thg :z2? co 3ikiai demcnstraczd dramatic
and ue~ected ~iacreasesia “s body ‘m.xdensamong the residents. These
iiaa:ngs led co a lle?artxe~tof c?.eInte~ior dec+ ion

“a
:2 nove the 3ikiai ~eoplz

~f: :hei= home atoll. The Ge=lirre h ‘3’CS ana Y Sr ~ody 5urdens among CSe
3ikinians will be zmzitored <uring .V1379. A tiecailsd45ZC and living pattex
study of residents of :;-LeXor:i.ern!f.rs;hallsi3 expec:ed :0 hprove unaerstand-
Qg of intenal and sxce=al radiation ~~osure ?achways. TMS study and
●schaces of radionuclide excrscion races dexivea ircm follow-up ?ersonnel
monicaring on che Blkhians are expecczd co iqmove ?retiictivenodelliag and
zeauce the ?robabilicy of unexpeczea acc.xreaces such as t:hacat ~i’kiailast
year.

Zmphssis on personnel aoaitaring is e.~eczzc co cm:ime zhzough ~?l?80
and ?YL981. ~evelopment at ultra-low level anal:rttcal capabili~ies Sor :rans-
‘~zanic rad:onuclides and the ●stablishment af corroborative ~ioassay prD3rans
= cooperation with other laboratories are ax~ected to clarify and quz.tisate
low level,plutoniuztand =er$cium bad? bur~ens among cite 3ikinians and 3onge-
hpese. SinMar decetizatims among a YArs+a:lsse control ?opulat:o~ are
s~eczed to demonstrate differences, if an:?,tet-.een the residents of canc=-
:=ced atolls and regional backgrouz-.d.

-. .. .. .. .
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IlarshallIslands Radiological jaisc:~! GIK-01-OL-08-4 I 04/02;79
Program

I (600003) I

CONT3.ACTORNAME ;CODE ~ 31X NL?F3ER ITASK NO. ~ .RE?’.!!0.
Associated L!ni-:ersitizs,Znc, I BSL I I 0

19f. Technical Progress (cont.)

Systematic personnel and environmental aonitaring programs are expected
to be initiated at Enewecak in ..~ 1980 and to ie wall established by FY 1981.

19g. Future Accomnlishmencs.

These studies are expeczed to provide a better understanding of the
radiological impact on man resulting from ;habitationin an environment concamf-
nacea with man-made radioactive materials. They are further expected to “
provide a basis for co=ective actions where needed and to minimize through
better understanding the fears of the people living in these areas.

19h. Relationship co Othe= ?Yojects.

This program will function in cooperation with the BN’LXedical Research
P~ogram in the Yirshall Islands and *til occasio~ally share the same logistical
support resources for field trips. It will also function cooperatively with
various ?acifis research programs at.-. zhe La-ence Livermore 7La50raco~; and
especially with programs to develop ?rediccive dose esti=tes for preseat and
future residents on contaminated islands. The 3NL program .dU ?rovide rec=o-
spective dose information to aid in the development of prospective dose models
by U.

19i. Environmental .issessment.

rdork done under this task proposal has either ao environmental impact or
has impacts s“imQar to those descri~ed in and covered by 3&~’s Environmental
Impact Statement (ERDA 1540).

19j . Enlanatian of Y!L~stones.

None

i9k. Other.

None

..—
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Jose ?.eassesszenc for 3on3e LaD and ‘ ~&-131-(32 -ol-l-(b) i (74/02/79
.*

Ctirik (003010) I

it is ancici?a~ed that work for this proposal will use sxis:Ln3 Labora-
tory facilities and si:e utility semices.

19b. ?uolicacicns.

None

~’~mose.i9c. .

To 100K for coryelacions becxsen the incidence of thyroid nodules in :he
inhabitants of 3on5eLzp and GtLrLk Islands (Y?rshall Islands) and the
reassessed dose esciaaczs.

This study will iuse together all available information on fallout from
:he 3.MVO test and xsiag advanced zna-.Tvtical :ecb.niques (now available) derive
realis:ic dose ssci=ces :0 the izhabizancs of Xongelap and GtLrL!c. The re-
SUIES shou:d ?rcw%ie LEorxaclon Cawazis siucidacing the whole question of low-
~eve~ effeccs Cf :aGidCiOU.

f incide9c2 of :~,vrc~a nod~es, benign ad mali~ant, ~ the exposed popu-

lations of Ctiri’k ana ~o~gelap has izdicated critical differences in correspon-
dence between noaulz incidence and chy~oid dose far the populations. The
es:iaated excemal dose received from :he time fallout began co the tine of
evacuation shows that the Rongelap population received an external dose (175
~aas) -J”nichwas abouz 13 :imes chac for the Ucirik population (14 rads) , and
:he thyroid dose xss about 10 times larger, %-hereas the incidence of thyroid
aodules in the t’wo populations were not significantly different.

A ?relLuinaq? study has iilaicacedthat the cri:ical area of investigation
that couid sned li~hc is the ?eriod during the failout and evacuac$on ior both
the islands. In aadician, :he Sact that the Utirik population returned within
120 davs SolLowing ●vacuacion, ‘whereascne Rongelap population retumea only
after three years, requi:es that ‘we look closely at the Utirik population in
cams oi a lcnger e.xposurz period, both iacernal and external. Further stuaizs
would , rherefore, have CD concentrate cn :Se re-examination of all a*7ailaole

data -inreports issued by various agencies durin3 :hat period, consultations
‘with scientific personnel involved ac that tine, iden~ifyi~% che areas of un-

certainty, and using appropriate computer programs co analyze the data. The
snd result will. s>able us to look for :orrelacions between the incidence of
thyroid nodules and che reassessed dose estimatas.

-... . .-

GAr-lt)3
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Fiscai concral will be ●xercised tkrau%h the use of nonchly comparisons
hecweez accual ax?enses incurred and corresponding Line item in the budger.

The studv will comprise:

a. Utera:or.e search for all available data cmcerning :he BRAVO
ZSsc, sucn as, necaorological candi:ions and radzacion measurements.
3isc”ussiansvith scimtiiic anti technical personnel involved is che
3FA’:0:2s:.

Use o= ii ; ric samples and caech samples co aecernine
1291 90jr,

5.
2j9; L8,U

9
and . ccmcencrat~ons to derive concencraci~ns of other
rzcimuclides .

c. Diet and liie style stsucies to ?rovide intonation for dose
Zssesszer.z.

?:eliainary Li:=racure search and consultations with Dr. C.A. Sonahaus,
:niversit:~ai California, has been compleced. This has resulted in defining
~=~~s Of ;Lr&c~rtair&rv. in in~omacion available and establishing she procedural
s:.e?s :~ac s“nould be carzied out towards sluci.dating the proble~. AH avail-
2312 data cm ●x:ernal raaiacion measurements, radionzclide concentrations ia
sail , water, vegecacicn, animal and food items have been collated.

M;t;::;vsis
saz?l.ss collectzd Erom %zngelap and Cti:ik have been submicrsd far .
.:er:ioenc netaoralogisal information “pertaining :0 :tie 3RA’10 :ZSC have been re-
sear:?.ed and :he hfar~ci.on provided to Lawrence Livermore Laboratory so that
:Y.es/ can go ahead wi:h the compucer simulation of the transportation and depo-
s::i~n ai jallout.

(

-. -..



i9f. Technical ?roqress in 3Y-2 (?Y :979) (conC.)

with the 31AV0 test will be continued.

Technical ?:ozress in 3’<-1(n L980).

Dose estimates derived for exposure durinq fallout,
co present :imes and che model(s) used will be cesced for
an :’Jrrent observed dose deceruiaations.

will be extrapolated
their validity based

~cA. 3. ~~~~= ~ccompl~=”~encs.

The cec!miques and zxpertise aevelo?ed in :>e course of this study could
be used to reasszss doses to ?opulation ia ocher areas subjecced co exposure
i:om fallout or even occupational situations in she past.

i?~. Se!.scions’hia :0 Other ?rcjec:s.

“a. TSis study will helq establish dose estimates f=om the time
of the LxcLdenc c~ the present, and will complement the aerial
survey for exzernal radiaton neasursmencs, aver these islands,
which has been compleced. Together they should present a re-
liable picture OF doses received by :he popdations and also
enabie dose estimates to be projected laco the future.

b . This study will be in close conjunction tith the BNL Radio-
logical Safety ?rogram in :he .Yarshall Islanas and with re-
lated programs oi the 3NL Yedical I?eparcxent. Continued
collaboration with the lJniversi:y of ‘Jashin3coc, Laboratory
of 3adiacion Ecology, and the 3attaQe ?acific Northwest
Laboratory ‘will be maintained in cie area of sample andlysis
and data incer?rscacion.

igi. :~vt:3nmencal .%sessr.enc.

Wor”Kdone under this cask proposal has eic;her ao environmental impac: or
:las i=Dac:s ~~i~ar CO :hose described in and covered ‘oy 3XL’S ~nvi=~-ental

Iapacc”Statement (EFJIA1540).

L3k. Other.

Xone

— . —.-. . . .
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U.SO EPARTMk MTOF ENERGY

FIELD TASK PROPOSAUAGREEMENT

1. WORK PACKAGE NUM@ER 2. TASK NO. /3. RN=~ 5. OATE pRE?A~EO 6. C~NTa A TCR NuM6ER
{mm dd w) f~? !~~ ~

,1 (j~,j],,lcl ,filll-ln4)7 \

7.TASK TITLE yar Snail IS Lan~S ~a~l~logica~ a. WORK ?ACKAGE TITLE

:, :.-., op. ,.-:T

9. BuDGET AND REPORTING COOE ‘Q. ;::: TERM
11. CO NTRAaOR NAME 12. COOE

End:
.Awxiated ~niver~itic% Inc.

(~a ,nrttvcfl~st

W-02 -01-U2-O (mm Od YY) (mm 06 Yv}

~..n[~~,lllcg )Den 1 5NL

13. CONTRACTOR TASK MANAGER (N#m#: Lair, FImt. Ml) tfis No. ) 14. PRINCIPAL INvESTIGATORS (N-t; LSC FI~L Ml)

C.B. >!einhold Greenhouse, Y..-l.
566-4209 666-- Q50 or ~~l);

1

15 wORK LOCATION (..% ,nttmcr#rn#J. .VMW of hcllftv. CIW, St#f*, Zio COW 16.11thllusm I 7. O~S ttwi .JW mcluae

mctuosa m m* .IW rw-qcrnmt

Inmiwttantl Plan> D.fWaK *ffJf117

~;: c y~~

I =NO
I 1

1a. TASK DESC8 lPTiON [A#oroah, f810rIon to *?* ouuaQw. In 200 tirdI or low)

A comprehensive radial ogfcal safety program will be maintained Eor the
inhabitants of atolls in the Norcnern Y.ars’hall Islands contaminated as a result of
zhe U.S. Pacific Testing programs. Tl~e f~llowizg ice.ms and services will be pKO-
‘vided.

a. ?er~onne~ ~onitor~ng and ~nv~ronmental sampling co provide data for 3NL

Jose assessments and determination oi radiological trends.
b. Individual and population dosinecry bassd on accusl measure!nents. The

zesulting data will be used to modify dose ccrmmltnenc predictive models so that
zhey may nore accurately reflect future trends.

c. Continuation of diet and Living pattern assessments to update relevant
parameters in long range predictive dose efforts.

Program activities in the coming fiscal year will emphasize the followrin~:

a. In vivo counclng and urine bioassay of Ron~elap and Lltirik residents to
determine dose commitments from environmentally-deri’~ed radlonucldi~s at these
J:olls, and co better understand excrecian kfnetlcs amonS the ?-lars’nalles.s.

b. Followup personnel nonscoring at Enewetak to evaluate any change in
radiomuclide body burden assocfaced wit-h -.1 year of residence on ~newetak .+t~ll.

i final decerminarion of radionuclide body burdens among cke former re-
sLdenc;”of’”3iklni Atoll.

d. Continuation of analyses of cransuranic nuclfde excretion rates among
‘iorthern :.tarst’,all Islands residents, and of rransuranics and fission and ac~ivation
products among Yarshallese control groups vho reside outsLde oi the fallout area.

19,CCJNTfiACTCIR TASK MANAGER
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Charles 3. ![einhold Y.A. Greenhouse 03/31!30

(s;4wmIrel ;DJta)
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l~a. ? acilitv Reauirenents.

It is anticipated that xork for this proposal will use existing Laboratory
iacilicies and site utility services.

:!Jo. ?ublicatlans.

Greenhouse, !!.A., Miltenberger, R.P., Lessard, E.T. External Zxposure

Measurements at 91kini ACOL1, ML 51003, January 1979.

Greenhouse, N.A. DosimeKry Wchods and Results for the Former Resiclencs of
3ikini Atoll, BNL 26797, November 19?9.

Miltenberger, R.P., Greenhouse, N.A., Lessard, E.T. Whole aody Counting
Zesults for Inhabicancs of che Northern Marshall Islands: 1974-1978, Health
?hysics, in press.

Yiltenberger, R.?., Lessard, E.T., Greenhouse, ?J.A. Dietary Radioactivity
Intake from 3ioassav 3aca: A :40del .ipplied to 13/cs intake by Bikini Island

iesidents, Health Physics, in press.

:Oc. Pur?ose.

‘he primary purpose of this program iS co aeasure and evaluate the Internal

3nd external doses to peoplz li”~ing on those islands in che !larshalls group which
~ere impacted by tropospheric fallout from Cnited states atmospheric nuclear tests

in the Pacific. Its objectives are:

a. Direct or Indi.recc measurement of radionuclfde body bur&ens and resultant
ioses and dose commitments.

b. Yeasuremenc of external radiation environments and their contributions CO
the total doses co individuals and island populations.

. .

c. Evaluation of dietar~y habits ar.d living paccerns insofar as they relate
co the elucidation of exposure pachxays and the determination of doses.

.,,-. d. 3ackgrouzd.

This program was Lnitiaced in 1974 at the request of the AEC (DOS) in anti-
:ipacion oi potential radiation exposures co che returning Bikini population.

2Ge. Approach.

Internal and external doses will be measured and evaluted using accepced and
u?-co-date health physics praccices.
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~<>e. .4pproach <cont.

Dietarv and living pattern information will be derived from direct observa-
tions of island residents, and from standardized interviews ‘with island residents
during programmatic field trips.

Management Controls

Fiscal control will be exercised in the form of monthiy comparisons, over che
cask term, of accual coscs incurred against corresponding line items of the budget.
Tecnnical results shall be monitored through a periodic review, by che Concraccor
Task !Ianager, of accomplishments by measuring actual performance as compared co ex-
?ecced progress. All work shall be conducted in conformance with generally ac-
cepted standards for R&D and other investigative or analytic procedures, as ob-
served by universities and large independent researcn facilities including
3rookhaven !~acional Laboratory (BNL).

2’2i. Technical Progress.

Technical ?rogress in 9Y-3 (FY 1979).

External and internal dose equivalents received during residency on 3ikini
Island and Lncernal dose equivalents to be received post residency were evaluated
f~r former Bikini residents. 9ioassay results from $amples collectsd La January
~nd !Iav 1979 and prior bioassay results were used to construct individual
‘“Sr-90Y body burden histories. Whole body counting resu;ts during 1979 and
results obtained in prior years were used to establish 13’CS - 137m3a in-
dividual ~ody burden histories. Daily activity ingestion races were calculated
from the body burden data. Uptake regimes which best fit the activity ingestion
rate data were; constanc continuous uptake for 90Sr and stepwise increasing up-
zake ior 137CS* Dosiaecric models which described the uptake scenario were de-
rived and Individual dosl~etric results for persons residing on Bikfni Island some-
:iae during the years 1969 and 1978 were determined. In addition, doses due to
residual radioactivity in persons after departure from aikini were calculated. In-
ifvidual body burdens, urine activity concentrations and dose equivalents have been

rzcorded or stored in a computer data base. Publfcacions and reports describing
ioslmetric methods and results, whole body counti.~g results and biological removal
race constants for Bikinians have been wrlccen.

koucine personnel aonitorin~ ~as provided for Xongelap and Utirik residents.
A statistical analysis was performed t~ determine the nlnfmum sanple size needed to
establish the mean 137Cs body burden at the 90; confidence level. Yale and fe-
male adult, adolescence and child caregorles were counted at each atoll and ruiny
~ersons who participated in prior whols body counting visits vere recounced. In
addition, urine bioassay samples were collected from adult and adolescent popula-

tion groups. Body burden histories and dosimecric results have been compleced For
half the resident populations for’ years following rehabitacion oi the atolls.

.
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:.)i. Technicai ?rogress cont.

Data collection on types and amounts of food consumed by the Yarshallese was
done by actually living with them. Sfmul:aneous observations on their living pat-
terns were 31s0 made. These studies were part Jf :he ?Iorthern Narshallese Islands

3aCiological Survey (13-Atoll Survey)

Expected Pro~ress in BY-2 (FY 1980),

Baseline radf.onuclfde body burdens Jill be evaluated for the recurnfng Zn-
ewecak population. Evaluation of the poss residence decline of body burdens among
focner 3ikini residents will concinue. The data base on dietary habits and living
patterns will be updated for all relevant atolls and/or islands.

~.

Personnel monitoring and related demographic assessment activities will ccn-
tinue ac Rongelap, :cirik, Enevetak and other areas oi interest to DOE. Monitor-
ing Of former Bikini residents will be phased out unless circumstances dictate
>cherwise.

Expected Progress in BY (FY 1982).

Personnel monitoring and related demographic assessment activities will con-
zinue in all areas of interest in the Xarshall Islands.

2og. Future .Accomnli~h=ents.

A running account will be maintained oi individual and population dosimetric
information for the residents of islands affected by the Pacific Testing ?rograms.

%ese data will provide an empirical basfs for improving the accuracy and value of
LDng-range predictive dose assessments fram man-tnade radianuclides in the environ-
z.ent.

20h. leiacionship co Other Projects.

This program operates and Interacts directly vich che Brookhaven ?fedical Pro-
&ram in Che Xarshall IGlands, and provides contenpory data to be faccored into the
Retrospective Dose !teassessmencs for Rongelap and lJtirik (and other Islands af-
:ecced by weapons cesc fallout). I: also ?rovldes anpirical bases for upgrading
:Jng range predictive dose nodelling actlvitss such as chose of the I.awrznce
LIvermore Laboratory. Coordination of this program with related programs within
20E and ics contractors WI1l be accomplished chrou~h ci.mely exchange of program
findings and relatzd information.

23i. Environrnencal Assessment.

‘ti”orii done
iapacts si.nilar
5caceaenc (S.RDA

u~der this task proposal lhas either ?0 environmental inpacK or b.as

to chose described in and covered by 3SL’S Snvironmencal Impacr
1540).
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1a. TASK DESCRIPTION lADotaun, rmarIon ro -rk ,0U4MP. (n 2U0 twtat or IOUI

M in-depth study of all fnfornation pertaining to BRAVO test fallout on

:.ongelap and IJtirik will be ~dec In add~~ior., ising advanced analytical and com-
;ucer techniques, a ccrnpreher. sive fallout aocei x:11 be cieveioped. Using this mod-

1--- ia conjunction (with dietary and life SC;/1~ ~a::~r~s Drevalent at ~~me of ex-

posure, a reassessed dose estima[e--icter:.al ac~ ~:<~er~al --will be made for the
~opuiac ions of Rongelap and Utiri’k. :hese dose estimates will be evaluated in
ceras of the thyroid nodule incidence in chess populations, and the results ob-
tained x111 provide information towards correla:i~.g doses and radiation effects.
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2(Ja. ?acilitv Requirements.

It is anticipated that work for this proposal will use existing Laboratory
facilities and site ucilicy services.

1 (-l-. b. Publications.

Data generated in this study has been used in ocher reports.

:’.JC. ?uruose.

To look for correlations between the incidence of thyroid nodules i> c?.e
inhabitants of Rongelap and Utirik Islands (Marshall Islands) and the reassessed
iase estimates.

This study will fuse together all available information on fallout fram tk.e
3fLlV0 test and using advanced analytical techniques (now aval.lable)” derive real-
istic dose estimates to the inhabitants of Rongel.ap and Utirik. The results should
:rovide informa~ion towards assessment of the risk coefficients for radiacion-
:~duced thyroid disease.

llQd. Background.

Incidence of thyroid noauies, benign and malignant, in the exposed popul~-
zians of Utirik and Rongelap has ladfcared cricical differences in carrespona-
=r,ce bettween nodule incidence and thyroid dose for the populations. The estinat-
ed external dose received from the time fallout began to the cims of evacuation
shows that rhe Rongelap population received an external dose (175 rads) which ‘alas
a~out 13 times that for che Utirik population (14 rads), and the thyroid dose was
siout 10 times larger, *whereasthe Lncidences of thyroid nodules in The c-dopopula-
tions were noc slgnificancly diffsrent.

A preliminary study has indicated that che cricical area of investigation is
zae period starting from the beginning of fallout to the completion of evacua-
tion for both the islands. In addlcion, the fact that the Utlrik population re-
turned within 120 days following evacuation, whereas the Rongelap population re-
:arned only after three years, requires that we look closely at the”Utirik popula-
tion in terms of a longer exposure period, both i.ntternal and external. Further
studies would, therefore, have co concentrate on the re-examination of all avall-
~~ls data in reports fssued by /arious age?cies during rha~ period, consuLcacions
~ic~. scientific personnel invol:ed at that time} ideacifying the areas of uncer-

using appropriate czmpucer prngrams co ana~yze the data. The end
enable us to look fcr correlst’.ons between the incidence of :hyroid
the reassessed dose estimates.

(
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20e. Approach.

The study will comprise:

a. Literature search for all available da;a concerning the BRAVO test, such
as, ❑eteorological conditions and radiation measurements. Discussions with scien-
tific and technical personnel involved in the BMVO test.

b. Use of historic samples and teeth samples CO determine 1~91, 90Sr,
and 2399 24~PU concentrations to derive concentrations of ocher radionucldles.
In addition, excised thyroid glands from exposed !farshallese will be analyzed for

1291 and 99Tc and data so generated will be used to escimace the concentrations
of short lived iodine isotopes.

c. Diet and life style studies co provide information for dose assessment.

d. Computer simulation of the BIL4V0 test fallout to determine the transport
and deposition of radionuclides.

!lana~ement Controls

Fiscal control will be exercised in the form oi monthly comparisons, over the
cask term, of actual costs incurred against corresponding line items of the budget.
Technical results shall be monitored through a periodic review, by the Contractor
Task Manager, of accomplishments by measuring actual performance as compared to ex-
pected progress. .AL1 work shall be conducced in conformance with generally ac-
cepted standards for R&D and other investigative or analytic procedures, as observ-
ed by unlversicies z~d large Ltiependent research facilities including Brookhaven
!Jational Laboratory (BNL). .

‘nf
-“.. Tecnzlcal Progress.

Technical Progress in BY-3 (FY 1979).
,

A preliminary literature search and consultations with Dr. C.A. Sondhaus,
3niversicy of California, have been completed. This has resulted in defining areas
~f uncercaincy in info~tion available and establishing the procedural steps chat
s’hould be carried out co reassess the dose estimates. All available data on ex-
:*rzal radiation measurements, rac?ionuclide concentrations in soil, water, vegeca-
zion, animal and food items have been collated. Historic samples collected from
Xongelap and Ucirik have been submitted far 1291 analysis. Pertinent rneceoro-
Logfcal ciaca pertaining to the BRAVO test has been researched and the Iniormacion
supplied to Lawrence Livernore La50racory so chat they can go ahead vith the com-
?ucer simulation of fallout transportation and deposition.

The !~91 de~.rmi~tions of the soil samples have been completed for those.-
historic samples chat were available.

?9~c*
Some of these samp~es will also be analyzed

59r In addition, .~e are exploring che possibility of analyzfn3 ‘“Bikini-
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-jr. Technical ?rsqress cont.

ash’” the fallout material that settled on the Japanese fishing vessel. These
samples should ?rovide the nose accurate characterization of the fallout. Prelim-
inary computer sinulacions ai fallout transportation and deposition have been com-
pleted. Data analysis of the recenc ’iiiet and life style study has been completed.
Discussion with scientists and technical people who uere involved with the BRAVO
zest is being continued. .inal;~sls of the Ylarshallese teeth samples Eor Pu fsotopes
is in progress.

Expected ?roeress in BY-2 (FY 1980).

A final report on the dier and life style for the Harshallese will be com-
?leted. The compucer simulation of fallout will also be com~leted. Thyroid glands
~rom the exposed ?larshallese will be analyzed for 99Tc and ~-91. Analysis of
:he ““BLkini-ash’” will be done as soon as we get an al~quot of the sample. It is
also expected that data on the exposed Japanese fishermen will be made available at
:hac time. ?reliclfnary aculysis of che data generated so far will be made using
*xisring models. The results will be extrapolated :0 present times so as to test

:he vaiidity of the motels used.

Exnected Progress in BY-1 (1981).

Final dose estimates to the exposed inhabitants oi Utlrik and Rongelap should
be completed. The methodology developed will be extended to Liki.ap and other
islands which were on the ‘“fringe’” of the fallout pattern.

20g. Future .lccomolishmencs.

The techniques and expertise’ developed Ln the course of this study could be
used co reassess doses to population in ocher areas subjected to exposure from
iallouc or sven those resulting from occupational situations in che past.

20h. RebtiOnSMD tO other ?rOjeCtS.

a. This study will help establish dose estimates from the time of the inci-
dent to the present, and will complement the aerial survey for external radiation
ineasuremencs, over these islands, which has been completed. ‘Together they should
present a reliable plccure of doses received by the populations and also enable
dose estimates to be projected into the future.

b. This study will be La close conjunction with the BNL Radiological Safety
Program in the Marshall Islands (IM-02-01-02-0) and with related programs of the
3NL }ledical Department (HA-02-01-01-0). Cantinued collaboraclon with the Univer-
sity of Washirigton, Laboratory of RadlatiOn Ecology, and the Battelle Pacific
!Iorthwest Laboratory will be maintained in the area of sample analysis and data
incsrpretacion.
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~i)i. Environmental .\ssessment.

!Jork done under this cask proposal has either no environmental impact or has
impacts similar to those described in and covered by BNL’s Environmental Impact
Statement (SRD.A 1540).

20j. Explanation of !4ilestones.

None

201. Ocher.



FSacx9rwna 49.

Aoofa4cn t%.

-*cnnlat Srqt@ts ‘3.





i

IC is anticipated that work Sor this proposal vill use e.xistiag ~aborator:~

=3c~li:ies and site utili:y ser?ices..

Lessari, ~.~., Greenhouse, X.A., and !!iLtenber3er, X.?. .A recons::uccion of
:hranic dose *quLvalenrs Ear 3oagelap aad YcL:<’K reside~cs - L35L ta L?~12. 3::L -
‘.’<7, 3ctober 1380.----

Lessard, Z.T. tice constancs XOr biological elimination of ~t:~?.:~.~ ~~d
:esium in the %rshallese population. Presented at :he 25th .tinual Conference on
3ioassay, Analytic.d and Ewiromental Qualf,ty, Las Vegas, Nevada, October, LS?9.
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4. assess prospective dose eauivalsnts for persans retu:ning co stalls
con:mixacsd ciuri~g the vea?ons tes:ing ?eriod, and







f. ?echnical ?rogress C’.2KlC.

Sxpec:ad Progress in ?Y 1983.

3adionuclide body burdens will be evaluated f~r the ?apulacion ia residence
at Znue Island, Blklai .Itoll. Personnel zonicaring and rela:ed demographic
assessment activitl.es ~ili continue in all areas of i.ncerest in the :“fdrshall
Islands.

3“ Future .iccomnlishnents.

1-. O:ier.

Capital :aui?me~t in Z !?83.

(’.
.
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-. Tschnical ?rogress cone.

~xnec:ed ?rogress in - -
= 1981.

Additional saaples of sofl., food and ash will be anal:~zed far 1-129.
and Pu-?39, Sr-90240 analysis af teeth sanples, especiali:r :hat f:am exposed
izd;vid~~s , ‘ill be done. 3a:a ie~i.led from the ..3ikizi .ksh’”scaaies will befactored Lnta the reiiae~ent of the dose eSCi~c=.

Oiet and living pac:arn s:udieswill be updated.




